TITLE OF THE INVENTION 



INJECTION METHOD OF INSERTING SPRING INTO 
MULTIFUNCTIONAL ACTUATOR 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a multi-actuator, and more 
particularly, to a method of insertion-molding a spring into a case of a 
multi-actuator. 

Description of the Related Art 

Generally, a multi-functional actuator has functions to generate 
receiving signals, such as an audio signal and a vibration signal which are 
converted from a signal received as an electrical signal or from a pre-stored 
bell or melody signal, as a received call signal. Such a multi-functional 
actuator having the above functions has been used in a mobile 
telecommunication terminal, such as a wireless phone or a pager. 

FIG. 1 shows a structure of a conventional multi-functional actuator. 
Referring to FIG. 1, the multi-actuator includes a case 108 having an 
inside space and a groove formed on an inside wall thereof, a vibration 
plate 101 having an outside portion fixedly coupled to an upper side of the 
case 101 to generate an audio signal, a voice coil 102 coupled to a lower- 
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portion of the vibration plate 101, a magnet 104 vertically magnetized, an 
upper plate 103 mounted on the magnet 104 to form a magnet field, a yoke 
105 forming the magnetic field with the magnet 104, a weight 106 forming 
a vibration body with the yoke 105, springs 107 and 109 fixedly coupled to 
grooves of the case 101, a lower grill 111 coupled to a lower side of the 
case 108, and a vibration coil 1 10 mounted on the grill 1 1 1 to generate the 
vibration using a magnetic force formed by the magnetic field. 

The case 108 forming an exterior appearance of the multi-actuator is 
made of thermal plastic material, polycarbonate (PC) or 

polybuthyleneterephthalate (PBT) among general engineered plastic is used 
as the thermal plastic material. 

The springs 107 and 109 are fixedly coupled to the case 108 of the 
multi-actuator using a method of coupling the springs 107 and 109 to the 
case 108 by inserting and assembling the springs 107 and 109 to an 
injection molding of the case 108 or another method of attaching the 
springs 107 and 109 to the case 108 with a bonding material. 

The springs 107 and 109 can be more fixedly coupled to the case 108 
suing the method of inserting the springs 107 and 109 into the case 
injection molding than the another method of bonding the springs 107 and 
109 to the case 108, and a manufacturing process of the injection molding 
method is more simple than the bonding method. However, the injection 
molding method is disadvantage that the springs 107 and 109 can be 
deformed or distorted during inserting and insertion-molding the springs 
107 and 109 into the case 108. 



FIG. 2 is a view showing the spring 107 or 109 manufactured by the 
insert injection method and used in the multi-actuator shown in FIG. 1. 

Generally, grooves 107a formed inside the springs 107 and 109 to be 
used as a guide, so as for the springs 107 and 109 to be individually 
inserted into the case 108 in the case injection mold. 

FIG. 3 is the case and the spring inserted in the case of the multi- 
actuator shown in FIG. 1. 

When the injection molding is injected in the in a case that the 
groove 107a and an inside of the spring 107 are used as the guide, and a 
problem occurs, that is, the height of the spring 208 with respect to the 
case 108 varies due to the interference with a guide pin coupled to the 
spring 107 which in supported by the guide pin. Accordingly, an assembling 
characteristic of the multi-actuator made using the above method 
deteriorates. 

SUMMARY OF THE INVENTION 

In order to solve the above and/or other problems, it is an aspect of 
the present invention to improve a method of inserting a spring into a case 
injection mold to assemble the spring and a case. 

It is another aspect of the present invention to improve the efficiency 
of an injection molding in which a spring and a case of a multi-actuator are 
to prevent deformation of the spring inserted into the case in the injection 
mold. 



Additional aspects and advantages of the invention will be set forth 
in part in the description which follows and, in part, will be obvious from 
the description, or may be learned by practice of the invention. 

To achieve the above and/or other aspects, there is provided a 
5 insertion-molding method of inserting a spring into a case of a multi- 
actuator selectively performing audio and vibration generating operation, 
the method including placing on a case injection-mold a spring array, which 
includes a plurality of springs, using an external structure integrally formed 
with the spring array, forming the case by injecting resin of a liquid state 
10 into the case injection mold, and separating the external structure from the 
springs. 

According to another aspect of the present invention, the placing of 
the spring array on the case injection mold comprises inserting a guide pin 
of the case injection mold into a guide hole of the external structure. 

15 According to another aspect of the present invention, the placing of 

the spring array on the case injection mold includes inserting one or more 
guide pins of the case injection mold into corresponding ones of one or 
more guide holes of the external structure. 

According to another aspect of the present invention, the separating 
20 of the external structure from the case includes forming a V-shaped notch 
between the external structure and the case. 

To achieve the above and/or other aspects, there is provided a multi- 
actuator selectively performing audio and vibration generating operations 
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and including a case, a vibration plate disposed on a first portion of the 
case to generate an audio signal, a magnet, a spring integrally formed with 
a second portion of the case to elastically support the magnet and a weight 
with respect to the case, and a vibration coil disposed on a third portion of 
5 the case to form a magnetic field with the magnet to generate a vibration 
signal, the multi-actuator including a portion of a notch shape formed on an 
outer surface of the case. 

According to another aspect of the present invention, the portion of 
the notch is a portion of a V-shape. 

10 According to another aspect of the present invention, the outer 

surface of the case is disposed on a portion of the case extended from the 
spring in a direction parallel to a major surface of the spring. 

According to another aspect of the present invention, the spring 
vibrates with respect to the major surface. 

15 According to another aspect of the present invention, the spring 

comprises a first sub-spring and a second sub-spring, the weight is 
disposed between the first and second sub-springs, the outer surface of the 
case comprises a first sub-surface and a second sub-surface corresponding 
to respective first and second sub-springs, and the first and second sub- 

20 surfaces of the case are disposed on portions of the case extended from 
corresponding ones of the springs in a direction parallel to each major 
surface of the springs. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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These and/or other advantages of the invention will become apparent 
and more readily appreciated from the following description of the 
preferred embodiments, taken in conjunction with the accompanying 
drawings of which: 

5 FIG. 1 is a cross-sectional view of a conventional multi-actuator; 

FIG. 2 is a view showing a spring manufactured by an insert injection 
method and used in the multi-actuator shown in FIG. 1; 

FIG. 3 is a case and the spring inserted in the case of the multi- 
actuator shown in FIG. 1; 

10 FIG. 4 is a view showing a spring of a spring array to be used in a 

multi-actuator according to an embodiment of the present invention; 

FIG. 5 is a cross-sectional view taken along a line A-A' of the FIG. 
4 to show a V-shaped notch formed between an external structure and a 
case having a spring of the multi-actuator; 

15 FIG. 6 is a view showing a state of the spring array of the case after 

the spring array is injection-molded; and 

FIG. 7 is a view showing a portion of a notch formed on a case of 
the multi-actuator formed by a method shown in FIGS. 4 through 6 
according to another embodiment of the present invention. 

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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Reference will now be made in detail to the present preferred 
embodiments of the present invention, examples of which are illustrated in 
the accompanying drawings, wherein like reference numerals refer to the 
like elements throughout. The embodiments are described below in order to 
5 explain the present invention by reference to the figures. 

According to an aspect of the present invention, during a molding 
process of inserting the spring into a case which forms an exterior 
appearance of a multi-actuator selectively performing audio and vibration 
generating operations, the spring is inserted into a case injection mold to 
10 form a case using an external structure integrally formed with the spring, 
and the exterior structure is cut off from the spring of the case injection- 
molded in the case injection mold. 

That is, the injection molding method of inserting the spring into the 
case injection mold to form the case of the multi-actuator does not use a 
15 groove 107a formed inside a spring 107 of FIGS. 2 and 3 but at least one 
guide hole formed on an outside portion of the spring of a spring array, 
i.e., the eternal structure to be used to guide the spring into the case in a 
spring array state with respect to the case injection mold. 

It is another aspect of the present invention to prevent the 
20 deformation of the spring by avoiding interference with the spring during 
the injection molding process after the spring is inserted into the case 
injection mold to integrally form the case with the spring. 

FIG. 4 is a view showing one or more springs 2 of a spring array 1 to 
be used in a multi-actuator according to an embodiment of the present 
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invention. FIG. 5 is a cross-sectional view taken along a line A-A' of the 
FIG. 4 to show a V-shaped notch n formed between an external structure 3 
and a case 4 integrally formed with the springs 2 of the multi-actuator. 
FIG. 6 is a view showing a state of the spring array 1 of the case 4 after 
the spring array 1 is injection-molded in a case injection mold to form an 
integrated case 4 with the corresponding one of the springs 2. 

Referring to FIGS. 4 through 6, the spring array 1 includes a 
plurality of the springs 2 and the external structure 3 having one or more 
guide holes 3a and integrally formed with the springs 2. The number of the 
springs 2 in the spring array 1 is 4 or 5. However, the present invention is 
not limited thereto. 

Compared with the groove 107a formed on the spring 107 and used 
as a guide as shown in FIGS. 2 and 3, the guide holes 3a are not formed 
inside the springs 2 but outside the springs 2, that is, the external structure 
3 surrounding the springs 2 in a circular direction, thereby guiding the 
springs 2 throughout circular circumferences of the springs 2. 

Moreover, the exterior structure 3 formed outside the springs 2 is 
used as an assembling standard corresponding to an accurate position of 
the case injection mold to assemble the springs 2 and the case 4. 

A method of inserting the spring 2 into the case injection mold to 
form the case 4 integrated with the spring 2 will be explained with 
reference with FIGS. 4 through 6 hereinafter. 
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The spring array 1 of FIG. 4 is disposed in the case injection mold, 
and one or more guide pins of the case injection mold are inserted into 
corresponding ones of the guide holes 3a of the external structure 3 to 
couple the springs 2 into the case injection mold. Resin of a liquid state is 
injected into the case injection mold so that the case 4 integrated with the 
springs 2 of the spring array in an array state is obtained. 

FIG. 6 is a view showing a state of the spring array 1 formed with 
the case 2 after the spring array 1 is injection-molded in the case injection 
mold. 

The case 4 including springs 2 is connected to the external structure 
3 through a notch "n" as shown in FIG. 5. Therefore, the multi-actuator 
can be obtained by separating the external structure 3 from the case 4 
integrally formed with the springs 2. 

Since the notch "n" is formed between the external structure 3 and 
the case 4 or the springs 2, and the external structure 3 is separated from 
the case with respect to the notch "n," a portion of the notch "n" remains 
on the case 4 integrally formed with a corresponding one of the springs 2. 
Accordingly, an outside circumferential surface of the case 4 integrally 
formed with the spring 2 of the multi-actuator includes a portion of a notch 
shape corresponding to the notch "n." The portion of the notch shape of 
the notch "n" remaining on the case 4 and/or spring 2 of the multi-actuator 
when the external structure 3 is separated from the case 4 and/or spring 2, 
is decreased when being ground by a grinding device. 



The multi-actuator selectively performing audio and vibration 
generating operations includes the case 4, a vibration plate disposed on a 
first portion of the case 4 to generate an audio signal, a magnet, the 
springs 2 integrally formed with a second portion of the case to elastically 
5 support the magnet and a weight with respect to the case, and a vibration 
coil disposed on a third portion of the case 4 to form a magnetic field with 
the magnet to generate a vibration signal. 

Although a portion of a structure of the multi-actuator vibrator is 
similar to a structure of a conventional multi-actuator of FIG. 1, the 

10 structure of the multi-actuator vibrator according to the above embodiment 
of the present invention is different from the conventional multi-actuator of 
FIG. 1. That is, the multi-actuator further includes a portion 4a of a notch 
shape formed on an outer surface of the case 4 as shown in FIG. 7. The 
portion 4a of the notch "n" is a portion of a V-shape. The outer surface of 

15 the case 4 is disposed on a portion of the case 4 extended from the spring 2 
in a direction parallel to a major surface of the spring 2. The spring 2 
vibrates with respect to the major surface. 

The spring 2 may include a first sub-spring and a second sub-spring 
so that the weight is disposed between the first and second sub-springs. 
20 The outer surface of the case 4 includes a first sub-surface and a second 
sub-surface corresponding to respective first and second sub-springs, and 
the first and second sub-surfaces of the case 4 are disposed on portions of 
the case 4 extended from corresponding ones of the springs 2 in a direction 
parallel to each major surface of the springs 2. 
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As described above, during the case injection molding process, the 
deformation of the springs is prevented, and the springs are easily inserted 
into the case, thereby increasing a productivity and liability of the spring. 
Since the deformation of the springs is prevented because of using a 
portion of the external structure as a guide, the interference with the 
springs is prevented, and characteristics of the multi-actuator does not 
deteriorate. 

Although a few preferred embodiments of the present invention have 
been shown and described, it would be appreciated by those skilled in the 
art that changes may be made in this embodiment without departing from 
the principle and sprit of the invention, the scope of which is defined in the 
claims and their equivalent. 
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